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Abstract.—A new species of skate, Rajella eisenhardti, is described from 
two specimens collected from deep-slope (757—907 m) areas off the Galápagos 
Islands. It is similar to another eastern Pacific species, Rajella nigerrima de 
Buen 1960, but differs in part by having more precaudal vertebrae and more 
pectoral radials, a wider and longer disc, a longer snout, larger gill openings 
with wider interspaces, longer anterior and shorter posterior pelvic lobes, and 


in coloration and spination. 


The skate fauna of the eastern central Pa- 
cific, extending from southern Mexico to 
northern Peru, contains at least 12 species 
(McEachran & Miyake 1984, 1990; Mc- 
Eachran 1995). Galapagos records are lim- 
ited to those of Bathyraja spinossima, Gur- 
gesiella furvescens and Raja velezi (Mc- 
Eachran & Compagno 1979; McEachran 
1995; Grove & Lavenberg 1997). Mc- 
Eachran and Miyake (1984) also reported a 
specimen of Bathyraja cf. richardsoni from 
near the Galápagos Islands (00°11.3'S, 
97°27.7'W, 1710 m), but not within the ar- 
chipelago. The recent capture of two spec- 
imens of an undescribed Rajella using the 
manned submersible Johnson Sea-Link dur- 
ing deep-water dives around the Galapagos 
Islands (McCosker et al. 1997) has prompt- 
ed this paper. 


Methods 


Abbreviations: CAS = California Acad- 
emy of Sciences, ichthyological collections; 
TCWC = Texas Cooperative Wildlife Col- 
lection; TL = total length. 

Measurements and meristic counts fol- 
low current methodology in McEachran & 
Miyake (1984, 1988) and Stehmann (1995). 
Measurements were made with dial calipers 
and recorded to the nearest 0.1 mm. Ver- 


tebral and radial counts were made from ra- 
diographs. 


Rajella eisenhardti, new species 
Figs. 1-2; Table 1 


Diagnosis.—The new species can be dis- 
tinguished from other Rajella species by a 
combination of its moderately long tail (tail 
length greater than distance from snout to 
cloaca) that is largely free of denticles on 
the ventral side; three rows of caudal thorns 
that begin at level of anterior pelvic lobe; 
67—68 predorsal caudal vertebrae; 68—69 
pectoral radials; disc width 55.0-58.5% of 
TL and disc length 50.0-51.2% of TL; 
snout-vent length 44.1-46.4% of TL; pre- 
orbital snout length 13.4—14.1% of TL; and 
ventrum darker than dorsum, with distinct 
light areas around mouth and nasal areas, 
gill openings, abdomen, cloaca, and tips of 
rostrum, tail, and pectoral fins. 

Holotype: CAS 86817, an immature male 
(384.5 mm TL) caught with a siphon hose 
on the bottom at 757 m off Cabo Rosa 
(01°04.74’S, 91°11.08'W), Isla Isabella, Ga- 
lapagos Islands, by J. E. McCosker abroad 
the submersible Johnson Sea—Link on 11 
Nov 1995. 

Paratype: CAS 86561, an immature male 
(254.1 mm TL) caught with a siphon hose 
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Fig. 1. 
mm TL); C-D dorsal and ventral views of paratype, CAS 86561 (254.1 mm TL). 


on the bottom at 907 m off James Bay 
(0°26.46’S, 90°19.04’W), Isla San Salvador 
(Santiago Island), Galapagos Islands, by J. 
E. McCosker aboard the submersible John- 
son Sea—Link on 26 Nov 1995. 
Comparative material: Rajella nigerrima, 


Preserved types of Rajella eisenhardti. A-B, dorsal and ventral views of holotype, CAS 86817 (384.5 


TCWC 3881-01, 273 mm TL, juvenile fe- 
male, trawled off Chile (35°53.5’S, 
72°44'W) at 780-925 m, Anton Brunn 
cruise 18A, sta. 40, 9-10 Aug 1966; TCWC 
3885-01, 239 mm TL, juvenile female, 
trawled off Peru (03°15’S, 80°55’W) at 
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Fig. 2. Rajella eisenhardti. Underwater photo- 
graph of living paratype (CAS 86561) taken from the 
submersible Johnson Sea-Link on the bottom at 907 m 
off James Bay, Isla San Salvador (Santiago Island) Ga- 
lápagos Islands. 


945—960 m, Anton Brunn cruise 18A, sta. 
120, 10 Sep 1966. 

Description.—See Table 1 for meristics 
and measurements. Meristic values de- 
scribed below are listed for the holotype, 
and values for the paratype are shown in 
parentheses. 

A medium-sized species of Rajella (sen- 
su Stehmann 1970, 1978; McEachran & 
Dunn 1998), its disc heart-shaped and mod- 
erately broad, with broadly-rounded outer 
corners. Disc length 0.88 (0.91) in disc 
breadth. Anterior margin of disc weakly 
concave near tip of rostrum, straight to 
slightly convex to widest part of pectorals. 
Axis of greatest width 0.83 (0.84) times dis- 
tance from tip of snout to axil of pectoral 
fins. Snout to mid-cloaca 2.15 (2.26) times 
in total length. 

Preorbital length 4.0 (3.5) times orbit 
length; preoral length 1.87 (1.98) times in- 
ternarial distance. Interorbital distance 1.16 
(0.96) times orbit length; orbit length 1.48 
(1.85) times spiracle length. Anterior nasal 
lobe laterally expanded to form a nasal cur- 
tain, weakly convex anteriorly and finely- 
fringed laterally and posteriorly. Posterior 
nasal flap well-developed, extending to near 
corner of mouth; a single projection on lat- 
eral side of flap with fine fringes on the 
lateral posterior edges, with a smooth mar- 
gin medially; length of flap 0.32 (0.29), and 
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width 0.59 (0.57), into preoral length; space 
between fimbriae 0.30 (0.29) into preoral 
length. 

Distance between first gill slits 1.95 
(2.15) times distance between nares; dis- 
tance between fifth gill slits 1.22 (1.33) 
times distance between nares; length of first 
gill slit 1.20 (1.11) times length of fifth gill 
slit. Third gill slit largest, 0.26 (0.27) times 
distance between nares, fifth gill slit 0.16 
(0.19) times distance between nares, only 
slightly smaller than first, 0.19 (0.21) times 
distance between nares. 

Pelvic fins deeply incised; anterior lobe 
long and moderately narrow, bluntly ta- 
pered and rounded distally, length of ante- 
rior lobe 1.59 (1.46) times length of pos- 
terior lobe. Tail long, gradually tapering to 
tip; distance from mid-cloaca to caudal tip 
1.15 (1.26) times distance from snout to 
cloaca. Base of tail moderately narrow, 
9.3% (9.2%) of cloaca to caudal tip length, 
and moderately convex dorsally, weakly 
concave ventrally becomming flattened dis- 
tally. Lateral folds originating well behind 
the base of tail and continue along length 
to just anterior of caudal tip where it ends 
as small lobed flap. Dorsal fins low and 
rounded; first fin only slightly larger than 
second and similarly shaped, no space be- 
tween dorsal fins or between second dorsal 
and epichordal caudal lobe. 

Dorsum entirely covered with fine den- 
ticles, including tail and dorsal fins, except 
on the lateral and posterior margins of the 
pectoral fins; pelvic fins free of denticles 
and anterior pelvic lobes smooth, but base 
of pelvic with fine denticles in the paratype. 
Larger denticles and thorns with oval or ob- 
long bases, often with weak longitudinal 
ridges and anteriorly curving tips. Larger 
denticles on rostral shaft, one to two thorns 
anterior to each orbit, three posterior to 
each orbit, and one thorn on each side of 
the inner orbit. Five thorns on nuchal mid- 
line, three on each scapular lateral to the 
midline, 6-7 thorns on post-scapular mid- 
line anterior to the tail. Three rows of 
thorns on the dorsal surface of the tail be- 
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Table 1.—Measurements (in mm) and percentages of total length (in parentheses) of Rajella eisenhardti 
compared to percentages of total length of R. nigerrima (5 males, 6 females; data from McEachran & Miyake, 
1984). 


Raja eisenhardti R. nigerrima (n = 11) 

Holotype Paratype 

CAS 86817 CAS 86561 Range Mean 
Total length 384.5 254.1 139-374 — 
Snout to mid-cloaca 178.5 (46.4) 112.3 (44.1) 40—44 43 
Disc width 225.0 (58.5) 140 (55.0) 51-53 52 
Disc length 197.0 (51.2) 127.0 (50.0) 46—49 48 
Head length 104.8 (27.3) 63.0 (24.8) NA NA 
Snout length (preorbital) 54.3 (14.1) 34.3 (13.4) 10.2-12.8 11.0 
Snout length (preoral) 57.5 (14.9) 35.9 (14.1) 12.6-14.5 13.9 
Snout to maximum width 132.0 (34.3) 78.0 (30.6) 31-35 32 
Snout to pectoral axis 164.5 (42.8) 104.8 (41.2) NA NA 
Prenasal length 47.7 (12.4) 31.4 (12.3) 9.6-11.5 11.0 
Orbit diameter 13.5 (3.5) 9.8 (3.8) 3.74.8 4.3 
Interorbital distance 15.7 (4.0) 9.5 (3.7) 3.3-3.6 3.5 
Spiracle length 9.1 (2.3) 5.8 (2.2) 1.5-2.3 1.8 
Orbit and spiracle length 19.4 (5.0) 12.3 (4.8) 3.4-5.2 4.6 
Distance between spiracles 28.0 (7.2) 17.7 (6.9) 6.1-6.8 6.3 
Mouth width 28.7 (7.4) 18.7 (7.3) 6.2-7.2 6.9 
Distance between nostrils 30.8 (8.0) 18.1 (7.1) 6.5-7.1 7.0 
Nasal curtail length 18.6 (4.8) 10.3 (4.1) NA NA 
Nasal curtail width 34.0 (8.8) 20.5 (8.1) NA NA 
Width of 1st gill opening 5.9 (1.5) 3.8 (1.4) 1.0-1.5 lz 
Width of 3rd gill opening 8.1 (2.1) 4.9 (1.9) 1.0-1.5 1.2 
Width of 5th gill opening 4.9 (1.2) 3.4 (1.3) 0.6-1.1 0.8 
Distance betw. Ist gill openings 60.3 (15.6) 38.9 (15.3) 13.0-14.5 13.8 
Distance betw. 5th gill openings 37.6 (9.7) 24.1 (9.4) 8.1-8.8 8.5 
Length of anterior pelvic lobe 63.9 (16.6) 41.3 (16.2) 10.4—14.7 12.9 
Length of posterior pelvic lobe 40.2 (10.4) 28.3 (11.1) 11.8-16.0 14.9 
Cloaca to Ist dorsal fin 142.8 (37.1) 100.2 (39.4) 41-44 42.0 
Cloaca to caudal origin 188.5 (49.0) 134.3 (52.8) 47-57 54.0 
Cloaca to caudal tip 206.1 (52.5) 141.8 (55.8) 50—60 57.0 
Caudal lobe length 11.6 (3.0) 8.9 (3.5) NA NA 
lst dorsal height 21.7 (5.6) 15.0 (5.9) NA NA 
lst dorsal base 22.5 (5.8) 16.1 (6.3) NA NA 
2nd dorsal height 21.1 (5.5) 12.6 (5.0) NA NA 
2nd dorsal base 22.8 (5.9) 16.5 (6.5) NA NA 
Tail width at base 19.2 (5.0) 13.1 (5.2) NA NA 
Tail width at 1st dorsal origin 6.9 (1.8) 5.0 (2.0) NA NA 
Tail thickness at base 13.6 (3.5) 7.8 (3.1) NA NA 
Tail width at 1st dorsal origin 4.5 (1.2) 3.2 (1.3) NA NA 
No. of upper/lower tooth rows 48/32 46/42 3646/3646 42.4 
No. of trunk vertebrae 29 28 27-30 28.6 
No. of predorsal caudal vert. 67 68 59-65 62.6 
No. of pectoral radials 69 68 61-65 63.0 
No. of pelvic radials 19 17 NA NA 


ginning at the mid-level of the pelvic fins type entirely smooth and bare of denticles; 
and continuing to first dorsal fin; median ventral surface of paratype smooth except 
caudal thorns 24 (23); lateral caudal thorns for some small denticles on ventrolateral 
numbering 38—39 (19-20), thorns diminish- margins of tail. 

ing along the tail. Ventral surface of holo- Upper and lower jaws slightly arched; 
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teeth in quincunx arrangement with small 
short median crowns becoming more blunt 
and flattened distally; upper tooth rows 48 
(46), lower rows 32 (42). Trunk vertebrae 
29 (28), predorsal caudal vertebrae 67 (68). 
Pectoral radials 69 (68), pelvic radials 19 
(17). 

Color after preservation: Holotype pur- 
plish gray and paratype light brownish gray 
dorsally; both with whitish blotch on the 
dorsal edge of the pectoral fin tip; ventral 
surface darker except for distinct whitish 
areas on the anterior tip of the rostrum, an- 
terior and posterior to the mouth, around 
the nostrils, around each gill opening, 
around the cloaca, on the abdomen, on the 
tips of the anterior pelvic fin lobes, and at 
the tip of the tail; light area between ab- 
domen and gill openings connected by a V- 
shaped mark. Thorns and large denticles 
whitish, smaller denticles same color as sur- 
rounding skin. Color in life (based on an 
underwater photo of the paratype): dorsal 
interior of disc, pelvic base, and tail pale 
brown to grayish; rostrum, dorsal fins, and 
margins of pectoral and pelvic fins blue- 
gray. 

Etymology.—Named in honor of E. Roy 
Eisenhardt, director emeritus of the Cali- 
fornia Academy of Sciences, who has gen- 
erously assisted us and our colleagues. 


Discussion 


The subgenus Rajella was recently ele- 
vated to full generic status (McEachran & 
Dunn 1998), and includes 14 species found 
in the Atlantic, Pacific, and Indian oceans. 
These are: R. annandalei Weber, 1913; R. 
barnardi (Norman 1935); R. bathyphilia 
(Holt & Byrne 1908); R. bigelowi (Steh- 
mann 1978); R. caudaspinosa (Von Bonde 
& Swart 1923); R. dissimilis (Hulley 1970); 
R. fuliginea (Bigelow & Schroeder 1954); 
R. fyllae (Lütken 1887); R. kukujevi (Dol- 
ganov 1985); R. leopardus (Von Bonde & 
Swart 1923); R. nigerrima (de Buen 1960); 
R. purpuriventralis (Bigelow & Schroeder 
1962); R. ravidula (Hulley 1970); and R. 


49 


sadowskii (Krefft & Stehmann 1974). Our 
specimens differ from all of these species 
by a combination of morphometrics, mer- 
istics, spination, and coloration. It most 
closely resembles the only other eastern Pa- 
cific Rajella, R. nigerrima, a species that 
ranges from Peru to Chile (McEachran & 
Miyake 1984). 

Rajella nigerrima has a checkered taxo- 
nomic history. It was first placed in the ge- 
nus Breviraja (de Buen 1960; Stehmann & 
Seret 1983), later placed in the subgenus 
Malacoraja (McEachran & Compagno 
1982) which was subsequently elevated to 
generic rank (McEachran 1984; McEachran 
& Miyake 1984; Ishihara & Ishiyama 
1986), later reclassified in Raja, subgenus 
Rajella (McEachran & Miyake 1990; Pe- 
queno & Lamilla 1993), and has recently 
been elevated to generic status (McEachran 
& Dunn 1998). The types of R. nigerrima 
are believed lost and a neotype was desig- 
nated by McEachran & Miyake (1984). 

Our comparisons with the original de- 
scription of R. nigerrima, specimens de- 
scribed by McEachran & Miyake (1984), 
and preserved specimens we examined, 
show significant meristic and morphologi- 
cal differences (Table 1). Raja nigerrima 
has fewer predorsal caudal vertebrae and 
fewer pectoral radials. There are several im- 
portant proportional differences between R. 
eisenhardti and R. nigerrima including the 
latter’s smaller preorbital length in relation 
to orbit length, and its first gill slit is longer 
than its fifth gill slit. And (in relation to 
total length) R. nigerrima has a shorter 
snout, a shorter snout to mid cloaca length, 
a reduced disc length and width, a narrower 
mouth, narrower interorbital and interspi- 
racular distances, shorter anterior pelvic 
lobes, larger posterior pelvic lobes, and nar- 
rower third and fifth gill openings. 

Rajella nigerrima has three rows of dor- 
sal thorns posterior to the suprascapular, but 
R. eisenhardti has three rows beginning at 
the middle edge of the pelvic fin; R. niger- 
rima has three dorsal and lateral rows of 
thorns from the base of the tail to the first 
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dorsal fin, but in R. eisenhardti the caudal 
thorns begin at the level of the anterior pel- 
vic lobes. The underside of the tail in R. 
nigerrima has many small, sharp denticles 
except for a very narrow strip along the 
midline, which is bare; in R. eisenhardti, 
the underside is completely bare (holotype) 
or has spinelets only on the lateral margins 
of the tail’s underside (paratype). 

The color of R. nigerrima is brown, with 
some indistinct lighter areas on the under- 
side around the mouth, vent, abdomen, and 
around the gills; in R. eisenhardti, the body 
color is gray to brownish gray with very 
distinct whitish areas around the nares, 
mouth, gills, vent, and abdomen, and on the 
tips of the rostrum, tail, and pectoral fins 
and pelvic lobes. 
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